A voltage regulator having an inpu 



terminal to be coupled to an input voltage source 



and an output terminal to be coupled to a load, comprising: 

a power switch to alternately coupl s and decouple the input terminal to the output 



terminal with a variable duty cycle; 

a filter disposed between the input 



terminal and the output terminal to provide a 



substantially DC voltage at the output tern linal 

a sampling circuit to make measun ments of an electrical characteristic of the voltage 
regulator at discrete moments of time; an< 

a feedback circuit coupled to the sampling circuit and the power switch, the feedback 
circuit configured to use the measurements to control the duty cycle to maintain the DC 
voltage substantially constant. 



2. The voltage regulator ,of claim l| wherein the electrical characteristic is a voltage at 
the output terminal. 



3. The voltage regulator of clain}f-4T wherein the sampling circuit includes a capacitor, a 
first sampling switch connecting the fca Dacitor to the output terminal, and a second sampling 
switch connecting the capacitor to the Feedback circuit, so that the measurement is made when 



the first sampling switch opens, is stor 



feedback circuit when the second samj ling switch closes. 



:d as a charge in the capacitor, and is provided to the 



4. The voltage regulator of claim 
passing through the filter. 



1, wherein the electrical characteristic is a current 



5. The voltage regulator of clainJ 4, wherein the sampling circuit includes a capacitor, a 
first sampling switch connecting a fiijst plate of the capacitor to a first terminal of the power 
switch, a second sampling switch coiinecting a second plate of the capacitor to a second 
terminal of the power switch, and a hird sampling switch connecting the capacitor to the 
feedback circuit, so that the measiu"epent is made when the first and second sampling 
switches open, is stored as a charge fin the capacitor, and is provided to the feedback circuit 
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when the third sampling switch closed 



6. The voltage regulator of claiin 1, wherein the sampling circuit makes the measurement 
just prior to the power switch closin g. 



7. The voltage regulator of claim 1, wherein the sampling circuit makes the measurement 
just prior to the power switch opening. 



8. The voltage regulator of clai n 1, wherein the sampling circuit makes a first 
measurement of the electrical charac teristic when the power switch is closed and makes a 



second measurement of the electrica 



characteristic when the power switch is open. 



9. The voltage regulator of claim 8, wherein the feedback circuit uses an average of the 
first and second measurements to co itrol the duty cycle. 



10. The voltage regulator of citoti 1, wherein the sampling circuitry includes a capacitor, a 



first sampling switch connecting the 



capacitor to an electrical path between the input terminal 



and the output terminal, and a second sampling switch connecting the capacitor to the 
feedback circuit. 



11. The voltage regulator of claim 10, wherein the second sampling switch is configured 
to close when the first sampling switch opens. 



12. The voltage regulator of claiin 11, wherein the first sampling switch is configured to 
open just before the power switch closes. 



13. The voltage regulator of claiAi 11, wherein the first sampling switch is configured to 
open just before the power switch opens. 



14. The voltage regulator of claini 10, wherein the power switch is driven by a switching 
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voltage waveform and the sampling switches are driven by a sampling voltage waveform, and 
the voltage regulator further comprises a timing circuit to delay the switching voltage 
waveform relative to the sampling voltage waveform. 

/ 

15. The voltage regulator of claim 14, wherein the switching voltage waveform is delayed 
relative to the sampling voltage waveform by approximately the time constant delay of the 
sampling circuit. 



16. The voltage regulator of claim 1, wherein the feedback circuit generates a control 
signal, and the voltage regulator further comprises a pulse modulator connected to the 
feedback circuit and the power switch to set the duty cycle in response to the control signal. 

17. The voltage regulator of claim 16 J: wherein the feedback circuit includes one or more 
switched-capacitor circuits coupled to tfifel^fnpling circuit to convert the measurement into a 
charge and to generate the control signal Ifijpm the charge. 

18. The voltage regulator of claim 16, wherein the feedback circuit includes an analog-to- 
digital converter (ADC) coupled to the Sampling circuit to convert the measurement into a 
digital signal, and a processor coupled t\> the ADC to generate the control signal from the 
digital signal. 



19. The voltage regulator of claim ll wherein the power switch includes a first switch 
connecting the input terminal to an inte mediate terminal and a rectifier connecting the 
intermediate terminal to ground, and th< output filter is connected between the intermediate 
terminal and the output terminal. 



20. The voltage regulator of claim 1 ?, wherein the rectifier is a second switch which 
connects the intermediate terminal to gr )und. 



21. A voltage regulator having an unut terminal to be coupled to an input voltage source 
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and an output terminal to be coupled to a load, comprising: 

a power switch to alternately couple and decouple the input terminal to the output 



terminal with a variable duty cycle; 



/ 



a filter disposed between the switch and the <putput terminal to provide a substantially 
DC voltage at the output terminal; 

a sampling circuit to make a measurement yof a current passing through the output 
filter, the sampling circuit including a capacitor, A first sampling switch connecting a first 
plate of the capacitor to a first terminal of the newer switch, a second sampling switch 
connecting a second plate of the capacitor to a/ secon d terminal of the power switch, and a 
third sampling switch connecting the capacitor to a sampling terminal; and 

a feedback circuit connected to the sampling terminal and the power switch, the 
feedback circuit configured to use the measurement to control the duty cycle to maintain the 
DC voltage at a substantially constant level. 



22. A DC-DC converter having aiymput tejminal to be coupled to an input voltage source 



and an output terminal to be couple< 

a power switch to alternately/po 
terminal with a variable duty cycle; 



load, comprising: 
iple and decouple the input terminal to the output 



a pulse modulator connected to the power switch to set the duty cycle in response to a 
control signal; 

a filter disposed between uie power switch and the output terminal to provide a 
substantially DC voltage at the output terminal; 

a first voltage sampling circuit to measure a first voltage at the output terminal at a 
first discrete moment of time jijst prior to the power switch coupling the input terminal to the 
output terminal; 

a second voltage sampling circuit to measure a second voltage at the output terminal at 
a second discrete moment of /time just prior to the power switch decoupling the input terminal 
from the output terminal; 

a first current sampling circuit to measure a first current passing through the filter at 
the first discrete moment of time; 
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a second current sampling circuit to measure aj second current passing through the 
filter at the second discrete moment of time; / 

a feedback circuit connected to the samplin^circuits and the pulse modulator, the 

/ jj i ^^^^ 

feedback circuit configured to use the measured Mttages and currents to generate the control 
signal and maintain the DC voltage at a substantially constant level. 
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